Abstract This paper attempts to identify distinctive British inputs to the international hydrological sciences through a survey of the development of British hydrology from the start of quantitative hydrology to recent times. The focus is on contributions which have advanced knowledge through scientific research, mainly research on surface water and to a lesser extent on groundwater, but a number of other fields are also touched on. It concludes with some thoughts on future directions.
INTRODUCTION
Recognising the different national inputs to the international hydrological sciences was a relatively simple matter in the past; but now, as hydrology has become more global and extensive, this is a more complicated process. To judge whether an attainment at the national level is significant on the world scale is another difficulty and there is also the problem that past successes in research are much easier to distinguish than those in the fog of the present. However, scientific research is only one aspect of British hydrology which has had an impact internationally. There are other fields including: education and technology transfer, institutional matters, publishing, policy-making and practice-practice which has shaped the design and operation of water projects in many parts of the world. But discussing these in detail would probably dilute attempts to identify the leading British scientific contributions. Inevitably the paper strays into the development of hydrology in the British Isles, but exactly what is British hydrology is purposely left rather vague. Most attention is given to surface water. Developments in groundwater are dealt with, but to a lesser extent, while progress in several other fields is also considered, but not in snow and ice. Of course, a number of the advances in British hydrology have resulted from breakthroughs in other countries, notably the USA, also in other fields-the advent of the computer, particularly the PC and the launch of Earth orbiting satellites, for example. And disappointingly, some of the successes in hydrology were not made by hydrologists at all. For instance, Dr John Snow's discovery that an outbreak of typhoid in Broad Street, London in 1854, was due to the use of a polluted well (Snow, 1855) has been fundamental to pollution control and water supply practice globally.
While a number of books touch on the history of hydrology, only Mather's (2004) "200 Years of British Hydrogeology" is both historical and British in its approach. For a detailed view of research, reference was made to "Hydrological Research in the United Kingdom 1995 -1999 " (BHS, 1999 and to earlier versions published by the Natural Environment Research Council and the Royal Society of London for the period between 1960 and 1985.
THE START OF SCIENTIFIC HYDROLOGY
From the start of history, a great deal of philosophical discussion was taken up by speculation about the origin of springs and rivers. Indeed, until the 17th century, ideas on the subterranean nature of the hydrological cycle permeated most thinking. Then, following experiments in the basin of the Seine by Perrault (1674) and Mariotte (1686) , Halley (1691) (Fig. 1 ) estimated the evaporation from the Mediterranean Sea to be greater than the flow into it. His success was in recognising evaporation as one of the components of the "atmospheric" hydrological cycle, along with rainfall and runoff. For this, he stands with the two Frenchmen as one of the founders of quantitative hydrology (Dooge, 1974) . Both Wren (Birch, 1757) and Hooke (1695) contributed to the development of the raingauge and the weather station, but it was Dalton (1802a,b) who made significant scientific progress in determining evaporation. This he did by devising the relationship between the rate of evaporation and the vapour pressure gradient, now known as Dalton's Law. He also used one of the earliest lysimeters to measure evaporation. Employing these lysimeter measurements, along with records of rainfall from the growing network of raingauges and an estimate of the countrywide runoff based on discharge measurements he carried out in the Thames, Dalton made the first water balance for England and Wales. This was probably the world's first national water balance.
NINETEENTH CENTURY ORGANISATIONS AND ADVANCES
During the 19th century, as science became more organised, national institutions were forged which had an impact on the pursuit of hydrology and water resources development and management in Britain. These moves were, of course, replicated in many other countries. Interest in groundwater was stimulated by William Smith, by the formation of the Geological Society in 1807 and the Geological Survey in 1835-the first in the world. The establishment of the British Meteorological Society in 1850, followed by the Meteorological Department in 1854 and the British Rainfall Organisation in 1860, promoted the collection and standardization of weather records. However, it was not until 1935 that the Inland Water Survey was set up to collate river flow records, along with a Water Unit in the Geological Survey, focusing on groundwater. Could this event be considered as the beginnings of a national hydrological service? However, this late institutional start may not have been a handicap internationally: many of the skills acquired by British engineers and geologists in canal construction in the late 18th century, and in the 19th century through building railways, reservoirs, aqueducts, sewers and by sinking wells, were being applied in a wide range of projects in different parts of the world. This is a process which has continued in the 20th and 21st centuries, but references to such projects are not included in this paper. The Proceedings of the Institution of Civil Engineers contain many examples of these projects and the practical problems experienced, while Sutcliffe (2004) and Lloyd (2004) , among others, discuss the application of the hydrological and hydrogeological skills needed to solve them.
The 19th century also saw a number of advances in hydrological knowledge which were important internationally, with the year 1850 being regarded as the start of the development of methods currently practiced (Maidment, 1992) . The concept of the time of concentration and the rational method for predicting flood peaks were formulated in Ireland by Mulvany (1851) (Dooge, 1974) , while Manning (1851 Manning ( , 1891 developed ideas about determining flow velocity in channels and "n", the roughness coefficient. About this time, Beardmore (1862) published what is believed to be the world's first book on hydrology ( Fig. 2) (Ven Te Chow, 1964) . Although records of flow were commenced on some smaller rivers and springs, it was not until 1883 that the first continuous UK record of discharge was started on a major river, namely the Thames at Teddington. Turning to groundwater, the word "hydrogeology" first appeared in 1880 (Parker, 1986) , when it was used by Lucas (1880) in his paper on the Lower Greensand.
During the 19th century the quality of many British rivers deteriorated and, from the 1860s, several Royal Commissions were established to consider what actions to take. This led to the River Pollution Prevention Acts of 1876 and 1890 and, later, to the recommendation that, where an effluent is diluted in fresh water in the ratio of 8:1, discharges should be satisfactory, if they contain no more than 30 mg L -1 of suspended solids and have a biological oxygen demand no greater than 20 mg L -1 . This became a widely used recommendation. 
THE FIRST HALF OF THE 20th CENTURY
The early years of the 20th century saw slow progress in hydrology and they were ones of missed opportunities in British hydrogeology (Mather, 2004) , with more activity in the colonies than in the UK. However, at the start of the 1930s, Boulton was undertaking fundamental work on the theory of groundwater flow, particularly on the problem of non steady flow in confined aquifers. This work anticipated the findings of Theis (1935) , but was unpublished (Downing et al., 2004 , Scholfield (1935 proposed the use of the logarithm of the capillary potential pF to express energy relations of soil water, the system which has since been employed universally. Research on the Nile, which started in 1936, but was not published until the 1950s, led to the discovery of the Hurst phenomenon-the persistence that is exhibited in time series of natural phenomena (cf Hurst et al., 1965) .
After the Second World War, there was an upsurge of interest in hydrology in Britain, driven largely by the 1945 Water Act, which was an outcome of the growing concern that the nation's water resources would be unable to meet future demands. The Geological Survey's Water Unit became the Water Department, with the task of implementing the Act (Mather, 2004) . Progress was also stimulated by ideas developed by hydrologists and hydrogeologists in, or returning from, Commonwealth and other countries. However, it is salutary that, in Britain in the early 1950s, hydrology was not recognised as a separate science and no one was employed specifically as a hydrologist or hydrogeologist. This situation pertained until 1955 when Peter Wolf, leading the first UK postgraduate course in hydrology at Imperial College London, was appointed Reader in Hydrology (Wolf, personal communication, 2004) . This course and its successors have produced a wealth of hydrologists for Britain and for many other countries. His appointment was followed in 1963 by a second at the University of Newcastle. In 1948 Penman ( Fig. 3 ) published his classic paper on estimating potential evaporation from meteorological variables; the foremost intellectual contribution to international hydrology from Britain. The Penman method, in its original form, combines the energy budget and aerodynamic approaches to determine the potential evaporation from a hypothetical open water surface and then, by using a conversion factor, the evaporation from well-watered turf. Subsequently, there have been a number of modifications to the 1948 Penman method, the most significant by Monteith (1965) . He introduced factors concerned with the physiological nature of the crop which controls the passage of water vapour from the leaf to the atmosphere. The resulting Penman-Monteith equation provides estimates of actual evaporation, is physically based, but is much more demanding in its data requirements than other methods. Later, Shuttleworth (1992) provided a notable overview of evaporation, its theory and determination.
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TOWARDS THE PRESENT
Flow prediction and water movement
British hydrology made more progress during the second half of the 20th century than in the previous three centuries; progress often influenced by advances in the USA. For example, the search for a means to predict runoff from rainfall for ungauged basins led, in the USA, to the development of the unit hydrograph concept (Sherman, 1932) . The unit hydrograph was taken up by Nash (1958) , who developed the idea that a drainage basin can be considered as a cascade of linear reservoirs (the Nash model), with an outflow in the form of an instantaneous unit hydrograph described by a two-parameter equation. Then, from a study of data from 90 gauged basins, Nash (1960) devised a method for predicting the characteristics of the unit hydrograph of an ungauged basin from measures of its topography. Methods of determining the instantaneous unit hydrograph, the hydrograph produced by an instantaneous storm, were being explored at this time; among them O'Donnell (1960; see also Fig. 3) ) proposed the use of harmonic analysis. Later, O'Donnell was one of the early proponents of the use of mathematical models for simulating catchment behaviour (Dawdy & O'Donnell, 1965) .
In the 1950s, interest developed in the use of naturally occurring radioactive and stable isotopes, such as tritium, carbon-14, oxygen-18 and deuterium. This interest was prompted by the International Atomic Energy Agency (Smith, 1976) , and the United Kingdom Atomic Energy Authority applying these techniques to groundwater studies, particularly to trace movement and to date groundwater.
Emerging forums
In 1963, the Institution of Civil Engineers set up the Hydrological Discussion Group to hold regular meetings; these meetings continued until the early 1980s when the Group was disbanded and the British Hydrological Society was formed. This was a time when hydrology gained credibility as a separate profession (Law, 2000) . In 1965, a Masters course in hydrogeology was launched at University College, London and at Birmingham University in 1971. When Principles of Hydrology was published in 1967 (Ward, 1967) , it was the first British book on hydrology to appear for many years. It was closely followed by Childs' detailed discussion of the role of soil water (Childs, 1969) , which drew on his research over the previous 30 years into its measurement and movement. In 1974, the Hydrogeological Group was formed by the Geological Society-the date when hydrogeology changed from being a fringe subject to a mainstream branch of geology (Mather, 2004) .
Land and water relationships
Findings from studies in the USA on land use-runoff relationships influenced the course of British hydrology, both directly and indirectly. The indirect influence was through basin studies started by Pereira in the 1950s in East Africa (Pereira, 1967) . These examined the water and energy budget changes resulting, in the main, from replacing native forest by commercial crops, such as tea (McCulloch et al., 1964) . The direct influence was through the perceptive experiment undertaken by Law (1958) at Stocks Reservoir into the hydrological effects of afforestation. Law showed that the runoff from a forest lysimeter was about two thirds of that from a grassed lysimeter and from the whole of the Stocks catchment. Although Law's results could not be claimed to have exceptional international significance, they were important in Britain. This was because they aroused controversy and caused doubts about current land-use policy, which was promoting the afforestation of the uplands. Within a few years the question: "Do trees use more water than grass?" had stimulated the formation of a government committee (the Department of Scientific and Industrial Research Committee on Hydrological Research), which identified the need for hydrological research on a basin scale in order to provide an answer. This led to the establishment in the early 1960s of the Hydrological Research Unit at the Hydraulics Research Station, Wallingford, the Unit becoming part of the newly created Natural Environment Research Council in 1965. The programme of research of the Hydrological Research Unit, later the Institute of Hydrology and now the Centre for Ecology and Hydrology, Wallingford, has had a profound effect on the course of both the British and the international hydrological sciences.
Water industry evolution
The evolution of the water industry in England and Wales since 1945 and the parallel moves in Scotland and Northern Ireland, from the establishment of the Water Resources Board in 1964 to the formation of the Environment Agency in 1996, have been important to the progress of hydrology in the UK and to its place in the international arena. The 1963 Water Resources Act was the catalyst for a major study of the water resources of England and Wales, culminating in a master plan (WRB, 1973) . And of course, the creation of the regional water authorities in England and Wales by the Act was one of the world's few examples of the concept of integrated river basin management actually being put into practice-a practice which is extensively advocated but rarely achieved.
Through the hydrometric schemes implemented between 1965 and 1971, the Board increased the river gauging network by over 700 stations, also adding many rainfall, evaporation and water quality stations and extending the observation well network. The Board had a role in research and it implemented a number of schemes, such as those on the Great Ouse and Trent basins and the Dee Weather Radar Project. The latter was described by Collinge (1987) as the cornerstone in the progress of radar towards the coverage of the UK that exists today. DISPRIN (Dee Investigation Simulation Program for Regulating Networks), the 21-parameter model used for regulating the River Dee (Jamieson & Wilkinson, 1972) , was one of the first deterministic models employed in Britain. Research on flow measurement by the Board and its successors has led to the use of successful structures, such as the Crump weir (WRB, 1967) and the ultrasonic gauge (Herschy, 1999) at a number of river gauging stations in Britain and elsewhere.
International outreach
In 1965, the International Hydrological Decade (IHD) was launched by UNESCO. In response, the UK set up a National Committee, chaired by Penman to pilot the British input and to foster work on a number of the activities promoted by the Decade (UNESCO, 1972), such as the programme on representative and experimental basins. Since that time, the UK has continued to be an active participant in the different phases of the International Hydrological Programme (IHP) which followed the Decade. A notable contribution is the FRIEND (Flow Regimes from International Experimental and Network Data) Project, which started modestly in 1986, developed into a series of regional projects (Roald et al., 1989; Seuna et al., 1993; Gustard et al., 1997) and is currently a very successful overarching component of IHP VI (van Lanen & Demuth, 2002) . Another is the more recent HELP (Hydrology for Environment, Life and Policy) Programme. In the same way, Britain has been one of the leading advocates of the WMO Hydrology and Water Resources Programme, which focuses on operational hydrology and was also started about 50 years ago. British contributions to the HOMS (Hydrological Operational Multipurpose System) technology transfer system have been noteworthy. The promotion of international standardization of practice and instrumentation has progressed with considerable British influence in WMO (WMO, 1980) (Sivapalan et al., 2003) .
Basin studies
Following the establishment of the HRU, the search for a suitable site for a paired catchment experiment resulted in the Plynlimon study being launched in 1967. Its aim was to identify the hydrological differences between two upland catchments, one largely in planted coniferous forest, the other in sheep pasture (HRU, 1967) . However, the demands of the experimental work underway at Plynlimon and at other locations revealed shortcomings in existing instrumentation. In response, a number of new devices were constructed to capture hydrological data, many breaking fresh ground (IH, 1972) . These included neutron probes, automatic weather stations, raingauges, streamgauges and fluxatrons, some with outputs in computer compatible form (IH, 1976) . A number of these devices was employed subsequently on British Government funded technical assistance projects.
Ideas on runoff generation, which were developed by Horton in the 1930s and 1940s (Horton, 1933 (Horton, , 1945 and subsequent studies in the USA, influenced the development of thinking in Britain on the processes which control the movement and storage of water on and under the surface of the vegetation, soil and bedrock of a river basin. The partitioning of flow by the soil matrix, such as by pores (Beven & Germann, 1981) or by pipes (Jones, 1971 ) and the variable area contributing to runoff generation are two of the topics which have attracted attention to hillslope hydrology (Kirkby, 1978 (Kirkby, , 1985 , leading to the development of physically-based models of catchments.
Floods and hydrological forecasting
In 1967, the Institution of Civil Engineers recommended that the 1933 Interim Report on Floods in Relation to Reservoir Practice be revised (ICE, 1967) . To undertake this task, a "Floods Team" was set up at the Institute of Hydrology in 1970 led by Sutcliffe. Following a period of intense work, a five-volume report was completed in 1974 (NERC, 1975) . The Report provides a number of methods for estimating the magnitude and frequency of floods for sites with records and for those without. It informed practice in the UK and Ireland and attracted a considerable amount of attention internationally, especially through the subsequent European Flood Study and the World Flood Study (IH, 1984; Meigh et al., 1997) . One of the difficulties in 1970 was the short duration of most UK flow records, a problem that had lessened some 20 years later for the preparation of the Flood Estimation Handbook (IH, 1999) .
Since the Dee Study, there have been impressive advances in the use of radar in hydrological forecasting (Inter-Agency Committee, 2005) . By the 1980s, the United Kingdom was considered to be a world leader in the field (Collinge & Kirby, 1987) . This was largely brought about by investment in the National Weather Radar Network to cover the United Kingdom, the advent of FRONTIERS (the Met Office operational rainfall forecasting system using combined radar and satellite data) (Sargent, 1987) and the opportunities they presented (BHS, 1989) . Recognising the importance of radar calibration and the value of short period forecasts for urban hydrology (Hall, 1984) , Moore et al. (1989) describe progress in the development of a timely forecasting system for London.
Water quality, sediment transport and the Chalk
Although, in overall terms, the state of UK rivers was slowly improving in the 1960s and 1970s (HMSO, 1971) , there was growing concern over the acidification of lakes and rivers in the north and west and the rising concentrations of certain nutrients, particularly nitrate in river water and groundwater (Foster & Crease, 1974) , mainly in the south and east of the country. The acidification problem, shared by a number of industrialized countries and those nearby, generated substantial international collaboration into causes and effects. In the UK, it spawned a number of research projects, such as at Llyn Brianne (Edwards et al., 1990) , culminating in the Surface Waters Acidification Programme (Mason, 1990) . A number of studies showed that intensification of agriculture was the major contributor to nitrate concentrations rising above the WHO recommended level (Royal Society, 1983) , while research demonstrated how widespread this problem was in Western Europe (Roberts & Marsh, 1987) . In response, legislation was enacted at the European level to control nitrate pollution, particularly because of the vulnerability of aquifers.
Although transport of sediment in UK rivers is generally considered to be at low levels by world standards, two British contributions to this field were considered noteworthy by Maidment (1992) . One is Bagnold's bed load formula (Bagnold, 1973) and the other, the Ackers and White sediment load formula (Ackers & White, 1973) . Other research into erosion and sediment transport has demonstrated the complexity of the controls involved (Walling & Webb, 1983 ) and the processes of deposition of suspended sediment on flood plains (Walling, 2003) . Another major contribution is a British assessment of the total quantity of sediment transported by the world's rivers. (Walling & Webb, 1987) .
Over the years, hydrogeological attention was focussed on the Chalk, the principal British aquifer. The steady evolution of knowledge about this unique and complex aquifer was a significant achievement nationally and internationally, one with many practical benefits (Downing et al., 1993) .
Modelling of hydrological systems
Since the advent of the Stanford Watershed Model (Crawford & Linsley, 1966) , progress in understanding hydrological systems has developed considerably in the UK, particularly through advances in modelling coupled with improved instrumentation. Now a very wide range of models exists and new ones are continuing to be developed. These include: rainfall-runoff models, aquifer models, ecosystem models and catchment models, many including quality, as well as process models, hydro-ecological models and management models backed up by decision support systems and expert systems. There are stochastic and deterministic models (Shaw, 1994) and the complexity of these models ranges from simple lumped and black-box models to very sophisticated physically-based models with a high resolution of the surface topography, including the subsurface-soil-vegetation-atmosphere interface and the processes operating there. O'Connell & Todini (1996) reviewed the then contemporary research themes in modelling and discussed future challenges arising from climate change, such as the need to link basin-scale models effectively with General Circulation Models. Anderson & Burt (1985) noted that all models seek to simplify the complexity of the real world by selectively exaggerating the fundamental aspects of a system at the expense of incidental detail. However, there are indications that a model's sophistication and likeness to reality are no guide to its predictive success. When physically-based distributed models fail to live up to expectations, it is often the concepts which are called in to question (O'Connell & Todini, 1996) .
More recently, Beven (2001) published a "primer" to rainfall-runoff modelling, discussing their evolution and the Darwinian principles involved. One of the best known is the SHE (Système Hydrologique Européen) Model (Abbott et al., 1986a,b) , developed initially by the Institute of Hydrology, SOGREAH and the Danish Hydraulic Institute, as a deterministic fully distributed, physically-based system for describing the major flow processes in a basin. A basin is divided into a network of grid squares and the output of the model is discharge for any river link and information for each grid square on soil moisture content, infiltration and other variables. From 1987, SHE was developed further by the University of Newcastle, the Laboratoire d'Hydraulique, and DHI as the Mike-SHE model and, later, Wicks & Bathurst (1996) added a sediment transport component. The Institute of Hydrology Distributed Model (IHDM) (Beven et al., 1987) uses the concept of hillslope and channel elements and a flexible grid, in contrast to SHE, while TOPMODEL (Beven et al., 1984 ) is a topography-based model defined by hillslopes and source areas with flows routed downstream to give the basin discharge, incorporating the contributing area concept. All three models have been applied to simulate the hydrology of a range of basins across the world. They also initiated the close linking of geographical information systems (GIS) with hydrological modelling, a development which has been vital to the progress of flood risk mapping (Morris & Flavin, 1996) . Programmes of flood risk mapping resulted, now a statutory requirement for planning purposes, programmes which are regarded as more advanced than those in other countries.
Both the IHDM and TOPMODEL use concepts which challenge those traditional to hydrology; concepts based on sources, flow generating processes and pathways, mainly arising from studies in forest areas in the USA and summarised by Troendle (1985) . Beven (1978) developed these concepts in the UK, tuning knowledge of topography, soil and rainfall in headwater basins and the channel network to the composition of a physically-based variable contributing area model (Beven & Kirkby, 1979) for simulating flows. The thrusts of thought on hydrological processes, with the factors of scale, heterogeneity and uncertainty and the techniques available to devise models for use in forecasting are discussed by Beven (1997 Beven ( , 2001 Beven ( , 2006 .
Experimental results
With the lengthening records for the Plynlimon catchments, including those for many of the process studies nested within the original water balance study, Kirby et al. (1991) presented certain conclusions. Runoff from the forested Severn was on average 290 mm a year less than from the grassland Wye, some 15% of the flow. That this reduction was largely due to the enhanced losses from evaporation of the precipitation intercepted by the forest was demonstrated by the process studies, including both measurements (Gash & Stewart, 1977) and modelling (Gash, 1979) . Indeed, results from Plynlimon are noteworthy for highlighting the importance of interception as a component of the hydrological cycle. Using the Plynlimon results and those from similar experiments from other parts of the UK, studies (Hudson & Blackie, 1993; Calder & Newson, 1979,) were undertaken to extrapolate the effects of forest on the British uplands in terms of both quantity and quality of runoff (Kirby et al., 1991) . In the wetter parts of the UK, the total evaporation from forest is much greater than that from grassland, whereas in the drier areas they are much the same. Calder (1992) included these conclusions in a global summary of the major hydrological effects of land-use change. In a later examination of the Plynlimon water balance for the period 1969 to 1995, Hudson et al. (1997) revealed a downward trend in the evaporation from the forest basin, a trend which was not reproduced in models nor explained by physical or physiological factors. A clarification of this situation is awaited. Perhaps as Neal (1997) commented: the internal hydrobiochemical functioning of a catchment is hard, or maybe even impossible, to unravel-indeed the more detailed the study and the more complex the system appears to be, the greater the number of questions and uncertainties that arise. One of the major developments that has occurred recently in deciphering these different signals is the identification of a fractal structure describing the chemical transport through basins (Kirchner et al., 2000) , possibly leading to a better understanding of how water and chemicals actually flow.
Among the different devices developed by the Institute of Hydrology, many described by Strangeways (2000) , the Hydra (Fig. 4) deserves special mention. It was devised in the early 1980s to make direct measurements of evaporation using the eddy correlation method (Lloyd et al., 1984; Shuttleworth et al., 1988) . The instrument exploited advances in micro-electronics by using an on-board microprocessor to make real-time calculations of fluxes, removing the need for massive data storage. Easily portable with low power consumption-it can be powered by solar panels-the Hydra allowed measurements of fluxes to be made for the first time in remote areas. This capability, amongst others, led to extensive British involvement in the large-scale experiments, including field and airborne campaigns, undertaken in the Amazon, les Landes, the Sahel (Sivakumar et al., 1991) , Kansas, USA and other areas. Such experiments and others often form parts of the collaborative studies initiated by ICSU (the International Council for Science), which come within its International Geosphere-Biosphere Programme's Biological Aspects of the Hydrological Cycle (BAHC) (Kabat et al., 2004) , or contribute to the Global Energy and Water Cycle Experiment (GEWEX) of WMO and ICSU. There are examples of similar cooperative studies in the governmental world, such as IHP/HELP, WMO/WHYCOS and those within the past and present phases of the European Union's framework programmes, where UK hydrologists have been, and are, much involved. Indeed, this collaboration and the team work involved will continue to be the shape of things to come in hydrology and hydrogeology. What a contrast to earlier times when the progress of science depended on the generation of ideas, the development of theories and the tests by experiments in the minds and laboratories of individual scientists!
TOWARDS THE FUTURE
Unlike hydrological forecasting, which has a well developed methodology, forecasting the future of hydrology is a subject which is not frequently addressed, very rarely in the case of British hydrology. Viewing the future in the mid-1970s, Rodda et al. (1976) considered the growth of population, realistic water pricing and the continuation of the retreat from the climatic optimum of the 1940s as the pertinent influences on hydrology, along with ideas from abroad. Working in the mid-1980s, the IAHS "Hydrology 2000" Working Group produced a vision of what they considered the science would be like at the start of the Millennium (Kundzewicz et al., 1987) . The current IAHS "Hydrology 2020" Working Group (Oki et al., 2006) has to make a longer leap forward in time. The first Group identified world water problems as an important driver of research-the problems that need to be solved to ensure the wellbeing of this planet and the people that live on it. They highlighted fascination with theory and the methods that come from it which may produce practical results as another avenue. They recognized trends, fashions and eras in hydrology; some being identified here during the evolution of British hydrology. Among the developments in the science, however, the Hydrology 2000 Working Group underestimated the likely impact of GIS. Wallace et al. (2000) , in considering future hydrological research, noted that the focus of research in the UK changes with trends in national and international water related issues. The droughts of the 1990s and the intervening wet years, acidification in the 1980s and the effects of afforestation on upland reservoirs in the 1960s were matters which attracted much attention at those times. Global change, particularly climate change and its effects on the hydrological cycle (Arnell, 1996) , deforestation and diminishing water resources may be the world-scale issues which are now the motive forces.
Among the trends which are discernible, it appears that the horizon for hydrology is ever widening (UNESCO, 2003) . Ecohydrology is a burgeoning area, with the holistic approach to integrated river basin management being embraced, in particular, by the EU Water Framework Directive. Linkages are being made with so many other areas of science, probably because water is central to so many contemporary issues. Links are also being created with areas outside science, such as history, insurance and law, where hydrology can be important. Wheater & Kirby (1998) detail many of these matters and, of course, this widening is the philosophy being espoused by the IHP HELP Programme. What a contrast to earlier times when hydrology was simply rainfall and runoff!
